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In the Claims 



Claims remaining in the application are as follows: 

1. (Currently Amended): a HnfrahaRt^ sygtem ftdaptod to oxoouto for executing a 
database application that transfers a logical object in multiple fragments , the databaao syot e m 
comprising: 

a main storage site; 

a remote storage site adapted to link that links lO the main storage site and to receiv e 
and storg . receives and stores mirror information storod in from the main 
storage site, tho romoio storago oitQ including and comprises a storage and a 
cache sidefile divided into a plurality of array sidefile recordsets; 
a main protocol executable on the main storage site and adapted to tronaf e r that 
transfers the logical object in multiple fragments in combination widn 
information indicative of logical object fragment commencement and 
completion in the muhiple fragment database application transfer comDrisinfc: 
receiving an application request to write the logical obj ect of a specified 

length 10 a specified virtualized storage address: 
converting the virtualized write address and resolving ihe transfer length to 

designate at least one physical address in at least one physical storage 

device for irartsferring the lo&ical obiect in fragments; 
sending a first control messap^e to the at least one physical storage device 

identifying the start of a logical obiect to be held in a remote mirror 

cache for destaging: and 
sending a second controi message identifying the end of the logical obiect so 

that the mirror cache is desta&ed to the at least one physi cal storage 

device, no portion of the logical object fragments being otherwise * 

destaged : and 

a remote protocol executable on ihe remote storage site and odapiod to contro l that 
controls die cache sidefile to cache the multiple fragments as received and 
destage the logical object to the storage on receipt of all fragments. 
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2. (Previously presented): The database system according to Claim 1 wherein: 
ihe main protocol includes inforinarion indicative of logical object fragment 

comtnencement and completion using a technique selected from among a 
group consisting of: (1) explicitly sending a start conirol message preceding 
the multiple fragments and an end control message concluding the multiple 
fragments^ and (2) implicitly determining either a stan control message or an 
end control message. 

3. (Original): The database system according to Claim 1 wherein the iiiain protocol 
further comprises: 

an addi^ess translation process tliat translates a logical address to a list of physical 
addresses. 

4. (Original): The database system according to Claim 1 wherein the main protocol 
further comprises: 

an address translation process that resolves a virtual write address of the database 

application into a pick list of actual physical media writes associated with the 
logical objeci. 

5. (Previously presented): The database system according to Claim 1 wheiein the 
main protocol further comprises: 

a process adapted to create a control message for communication to the remote 

protocol that instructs individual physical storage elements to operate on the 
multiple physical writes as a single object entity so that all or none is 
destaged to the storage. 

.6. (Canceled)* , , 

7. (Original): The database system according to Claim 1 wherein: 

information is replicated from the main storage site to the remote storage site using a 

technique selected from among a group including: (1) synchronous data 

replication and (2) asynchronous data replication. 
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8. (Original). The database system according to Claim 1 wherein: 
the logical object multiple fragmenis are controllably destaged in aJl-or-none fashion 
to all devices in a consistency group. 

9^ (Currently Amended): An article of manufaciure comprising: 
a controlJer usable medium having a computable readable program code embodied 
therein for executing in a database system dial runs a database application for 
mirroring a logical object in multiple fragments from a main storage site to a 
remote storage site, the computable readable program code further 
comprising: 

a code configured to cause the controller to interface with the database 

application that links and mirrors data between the main storage site 
and the remote storage site, the remote storage site including a storage 
and a cache sidefile divided into a plurality of array sideftle 
recordsets; and 

a code configured to cause the controller to create and deploy the logical 

object in multiple fragments in combination with control information 
indicative of logical objea fragment commencement and completion 
in the multiple fragment database application transfer; the conuol 
information controlling the cache sidefile to cache the multiple 
fragments as received and to destage the logical object to the storage 
on receipt of all fragmentsi 

a code adapted lo receive an application request to write the logical object of 
a specified length lo a specified vinualized storage address: 

a^code adapted to convert the virtualized write address and resolving the 

transfer length to designate ai least one physical address in at least one 
* physical storage device for transferring the logical object in 

fragment^ 

a code adapted to send a first control message to the at least one physical 

storage device that delineates the start of a logical obieci that Is to be 
held in a remote mirror cache for deaiaaing: and 

a code adapted to send a second control message that delineates the end of tlie 
logical object so that the mirror cache is destaged to the at least one 
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physical storage device, no portion of the logical object fratrm ems 
being otherwise destaacd . 

1 0. (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 

a code adapted to create control information Indicative of logical object fragment 
coromencement and completion using a technique selected from among a 
group consisting of: (1) explicitly sending a stare control message preceding 
the multiple fragments and an end control message concluding the multiple 
fragments, and (2) implicitly determining eltlier a start control message or an 
end control message. 

1 1 . (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 

a code adapted to translate a logical address to a list of physical addresses. 

12. (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 

a code adapied to resolve a virtual wriie address of the database application into a 
pick list of actual physical media writes associated with the logical object. 

13. (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 

a code adapted to create a control message for communicailon to the remote protocol 
that instructs individual physical storage elements to operate On the multiple 
physical writes as a single object entity so that all or none is destaged to the 
storage. 

14. (Canceled). 

1 5. (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 
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a code adapted to replicate information from the main storage site to ihc remote 
storage site using a technique selected from among a group including: (1) 
synchronous data replication and (2) asynchronous data replication. 

16. (Previously presented): The article of manufacture according to Claim 9 
wherein the computable readable program code further comprises: 

a code adapted to controllably destage the logical object multiple fragmenis in all-oi^ 
none fashion to all devices in a consistency group. 

17. (Currenily Amended): An article of manufacture comprising: 

a controller usable medium having a computable readable program code embodied 
therein for executing in a database system that runs a database application for 
mirroring a logical object in multiple fragments firom a main storage site to a 
remote storage site, the computable readable program code further 
comprising: 

a code executable at the remote storage site configured to cau^e the controller 



a code executable at the remote storage site configured to cause the controller 
to control storage of the logical object multiple fragments in a cache 
sidefile divided into a plurality of array sidefile recordsets; 

a code executable at the remote storage site configured to cause the controller 
to receive first and second control messages from a main storage site 
identifying respective start and end of the logical object : and 

a code executable at the remote storage site configured to cause the controller 
10 cache the multiple fragmenis as received and to destage theological 
object to the storage on receipt of all fragments according to the first 
and second control messages . 



1 8. (Previously presented): The article of manufacture according to Claim 17 
wherein the computable readable program code further comprises: 

a code adapted to determine logical object fragment commencement and completion 
using a technique selected from among a group consisting of: (1) receiving 



to receive the logi^^al object in multiple fragment transfers in 
combination with control information indicative of logical object 
fragment commencement and completion; 
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explicitly identified sianing and ending fragments, and (2) deriving either of 
the starting fragment and the ending fragment implicitly from received 
control information. 

19. {Previously presented): The article of manufacture according lo Claim 17 
wherein the computable readable program code further comprises: 

a code configured lo cause the controller lo crack order of fragment updating between 
the main storage site and the remote storage site including updating of the 
sidefile recordsets. 

20s (Previously presented): The article of manufacture according to Claim 17 
wherein the computable readable program code further comprises: 

a code adapted to replicate information from the main storage site to the remote 
storage site using a technique selected from among a group including: (1 ) 
synchronous data replication and (2) asynchronous data replication. 

2U (Previously presented): The article of majiufacture according to Claim 17 
wherein the computable readable program code further comprises: 

a code adapted to controllably destage the logical object multiple fragrnents in all-or- 
none fashion to all devices in a consistency group. 

22. (Currently Amended): A storage element readable by a controller tangibly 
embodying a program of instrucrions executable by the controller to perform method acts for 
executing in a database system that runs a database application for mirroring a logical object 
in multiple iragmenis from a main storage site to a remote storage site, the method acts 
comprising: 

receiving the logical object at the remote storage site in multiply fragment ti-ansfer$ in 

combination with control information indicative of logical object fragment 

commencement and completion; 
controlling storage of the logical object multiple fragments at the remote storage site 

in a cache sidefile divided into a plurality of array sidefile recordsets^ 
receiving at the remote storage site first and second control messages from a main 

storage site identifying respective start and end of the logical object : 
caching the multiple fragments at the remote storage site as received; and 
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destaging the logical object al the remote storage site to the storage on receipt of all 
fragments. 

23. (Previously presented): The storage element according to Claim 22 wherein the 
metliod acts further comprise: 

creating control information indicative of logical object fragment commencement 

and completion using a technique selected from among a group consisting of: 
(1) explicitly identifying starting and ending fragments, and (2) implicitly 
indicating either of ihe starting fragmcni and the ending fragment. 

24. (Original): The storage element according to Claim 22 wherein the 
method acts further comprise: 

resolving a virtual write address of the database application into a pick list of actual 
physical media writes associated with the logical object. 

25. (Original): The storage element according to Claim 22 wherein the 
raetliod acts further comprise: 

crcaiing a control message for communication to ihe remote protocol that instructs 
individual physical storage elements to operate on the multiple physical 
writes as a single object entity so that all or none is destagcd to the storage. 

26. (Currently Amended): The storage element according to Claim 22 wherein the 
method acts further comprise: 

receiving at the main storage site an application request to write the logical object of 
a specified length to a specified virtuatized storage address; 

converting at the main storage site the virtualized write address and resolving the 
. transfer length to designate at least ,one physical address in at least one , 
physical storage device for transferring tlie logical object in fragments; 

sending a first control message from the main storage site to the at least one physical 
storage device that delineates the stait of a logical object tliat is to be held in a 
remote mirror cache for destaging; and 

sending a second control message that delineates the end of the logical object so that 
the mirror cache is destaged lo the at least one physical storage device* no 
portion of the logical object fragments being otherwise desxaged. 
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27. (Original): The storage element according to Claim 22 wherein the 

method acts further comprise: 

replicating information from the main storage site to the remote storage site using a 

technique selected from among a group including; (1 ) synchronous data 

replication and (2) asynchronous data replication, 

2S. (Currently Amended): A storage element readable by a controller tangibly 
embodying a program of instmctions executable by the conuxiller to perform method acts for 
execuiing in a database system that runs a database application for mirroring a logical object 
in multiple fragments from a main storage site to a remote storage site, the method acts 
comprising: 

interfacing with the database application that links and mirrors data between the main 
storage site and the remote storage site, the remote storage she including a 
storage and a cache sideflle divided into a plurality of anay sidefile 
recordsets; 

deploying from the main storage site the logical object in multiple fragments ia 
combination with control information indicative of logical object fragment 
commencement and completion in the multiple fragment database application 
transfer: the control information controlling the cache sidefile to cache the 
multiple fragments a^ received; 

receiving an application request to write the logical obiect of a specified length to a 
specified virtualized storage address: 

converting the viriualtzed write address and resolving t he transfer length to designate 
at least one physical address in at least one physical storage device for 
transfen-ing the logical object in fragments: 

sending a first control message to the at least one physical storage device identifying 
the stall of a logical obiect to be held in a remote mirror cache for desta&in.ai 

sending a second control message identifying the end of die l ogical obi ect so that the 
mirror cache is destagcd to the at lea st one physical storage device, no portion 
of the logical object fragments being otherwise desiaeed : and 

destaging at the remote storage site the logical object to tlie storage on receipt of all 
fragments. 
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29. (Original): 



The Storage element according to Claim 28 wherein the 



method acts furtlier comprise: 

detemiining logical object fragment commencement and completion using a 

technique selected from among a group including: (1) receiving explicitly 
identified staning ajid ending fragments, and (2) deriving either of the starting 
fragment and the ending fragment implicitly from received control 
information. 

30. (Original): The storage element according to Claim 28 wherein the 
method acts furdier comprise: 

tracking order of fragment updating between the main storage site and the remote 
storage site including updating of tlie sidefile recordsets. 

3 1 . (Original): The storage element according to Claim 28 wherein the 
method acts further comprise: 

replicating infonnation from tlie main storage site to the remote storage site using a 
technique selected from among a group including: (1) synchronous data 
rep] ication and (2) asynchronous data replication. 

32. (Original): The Storage element according to Claim 28 wherein the 
method acts further comprise: 

controllably destaging the logical object multiple fragments in all-or-none fashion to 
all devices. in a consistency group. 
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